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A BYMV s p r e a d e r  t r i a l  w a s  c o n d u c t e d  a t  S o u t h  P e r t h  t o  assess 
t h e  r e l a t i v e  s u s c e p t i b i l i t y  t o  BYMV o f  2 4  c l o v e r s  (16 
s p e c i e s ) ,  1 murex  m e d i c ,  1 y e l l o w  s e r r a d e l l a  a n d  6 l u p i n s  (2 
L . c o s e n t i n i i  a n d  4 L . a n g u s t i f o l i u s ) .  The t r i a l  was 
r a n d o m i s e d  u s i n g  a n  a l p h a  d e s i g n  w h i c h  e n s u r e d  t h a t  n o  pairs 
o c c u r r e d  t o g e t h e r  more  t h a n  o n c e .  Two r e p l i c a t e s  o f  each 
t r e a t m e n t  w e r e  t e s t e d .  S i x  r e p l i c a t e s  o f  e a c h  o f  2 controls, 
D a n j a  l u p i n  a n d  a l i n e  o f  d r o o p i n g  f l o w e r e d  c l o v e r ,  were 
i n c l u d e d  i n  t h e  t r i a l  t o  e n a b l e  u s  t o  a s s e s s  i f  t h e r e  w a s  any 
v a r i a t i o n  i n  v i r u s  s p r e a d  t h r o u g h o u t  t h e  t r i a l .  The  controls 
w e r e  s e l e c t e d  o n  t h e  b a s i s  o f  r e s u l t s  o b t a i n e d  i n  1989. 
S u b t e r r a n e a n  c l o v e r  ( c v .  K a r r i d a l e )  p l a n t s  w e r e  sap 
i n o c u l a t e d  w i t h  BYMV ( M e l i l o t u s  i s o l a t e )  b e f o r e  being 
t r a n s p l a n t e d  a t  t h e  e n d s  o f  e a c h  o f  t h e  t e s t  r o w s .  Healthy 
t r a n s p l a n t s  w e r e  p l a n t e d  i n  b e t w e e n  e a c h  o f  t h e  infector 
p l a n t s .  The  h e a l t h y  t r a n s p l a n t s  w e r e  i n f e c t e d  b y  a p h i d s  and 
s u b s t a n t i a l l y  i n c r e a s e d  t h e  v i r u s  s o u r c e .  T h i s  t r i a l  design 
w a s  shown t o  b e  s u c c e s s f u l  i n  1 9 8 9  when a s m a l l  number of 
p a s t u r e  l e g u m e s ,  l e g u m e  w e e d s  a n d  l u p i n s  w e r e  tested. 
S u b s t a n t i a l  s p r e a d  o f  BYMV o c c u r r e d  f r o m  t h e  s p r e a d e r  plants 
t o  m o s t  o f  t h e  t e s t  r o w s  a n d  w a s  d u e  t o  movement  b y  aphids. 
T r i f o l i u m s ,  M e d i c a g o  a n d  O r n i t h o p u s  
T h e  1 6  s p e c i e s  o f  T r i f o l i u m  t e s t e d  i n  t h i s  t r i a l  were 
s e l e c t e d  b e c a u s e  t h e y  w e r e  commonly grown c u l t i v a r s  o r  are 
common w i l d  s p e c i e s  i n  p a s t u r e s  i n  a r e a s  w h e r e  BYMV occurs. 
T h e  murex  m e d i c  a n d  t h e  s e r r a d e l l a  w e r e  i n c l u d e d  a s ,  although 
b o t h  a r e  p a s t u r e  p l a n t s ,  l i t t l e  i s  known a b o u t  the 
s u s c e p t i b i l i t y  o f  t h e s e  s p e c i e s  t o  BYMV. Each t e s t  r o w  was 
a s s e s s e d  v i s u a l l y  e v e r y  1 - 2  w e e k s  t o  d e t e r m i n e  t h e  l e v e l  of 
BYMV i n f e c t i o n  a s  j u d g e d  b y  numbers  o f  symptom affected 
p l a n t s .  Each t e s t  row h a d  a p p r o x i m a t e l y  1 0 0  p l a n t s .  Every 
i n f e c t e d  p l a n t  f o u n d  w a s  marked t o  e n a b l e  t h e  p l a n t s  t o  be 
e a s i l y  i d e n t i f i e d .  ELISA t e s t s  w e r e  u s e d  t o  c o n f i r m  t h a t  the 
symptoms b e i n g  s c o r e d  i n  e a c h  t e s t  row w e r e  d u e  t o  BYMV. 
ELISA w a s  u s e d  t o  d e t e r m i n e  t h e  f i n a l  l e v e l  o f  i n f e c t i o n  in 
e a c h  t e s t  row. 
S u b t e r r a n e a n  c l o v e r  ( c v s  Green  Range  a n d  K a r r i d a l e ) ,  suckling 
c l o v e r  ( T . d u b i u m ) ,  h o p  c l o v e r  ( T . c a m p e s t r e  <SMO1CAM>) and 
m u r e x  m e d i c  ( 5 3 2 0 )  a l l  w e r e  v e r y  s u s c e p t i b i l e  t o  BYMV 
i n f e c t i o n ,  s e e  t a b l e  2 .  A t  t h e  o t h e r  e x t r e m e  r o u g h  clover 
( T . s c a b r u m )  a n d  s u f f o c a t e d  c l o v e r  ( T . s u f f o c a t u m )  h a d  v e r y  low 
l e v e l s  o f  BYMV s u s c e p t i b i l i t y  w i t h  o n l y  1 o r  2 p l a n t s  for 
e a c h  s p e c i e s  b e c o m i n g  i n f e c t e d .  W h i t e  c l o v e r  ( c v .  Haifa) 
f a i l e d  t o  become  i n f e c t e d  a n d  was  t h e  o n l y  f u l l y  BYMV 
r e s i s t a n t  c l o v e r  t e s t e d .  T h i s  was  c o n f i r m e d  b y  ELISA . 
L a t e  m a t u r i t y  w a s  a n  i m p o r t a n t  f a c t o r  i n  d e t e r m i n i n g  the 
l e v e l  o f  i n f e c t i o n  a s  s e v e r a l  t e s t  r o w s  h a d  m a t u r e d  before 
t h e  p e a k  numbers  o f  b l u e  g r e e n  a p h i d s  ( A c r y t h o s i p h o n  kondoi). 
T h u s ,  a l t h o u g h  T . c l u s i i ,  h o p  c l o v e r  (RS44CAM) a n d  drooping 
f l o w e r e d  c l o v e r  ( T . c e r n u u m  <MCD5CER>) m a t u r e d  e a r l y  a n d  had 
l o w  l e v e l s  o f  BYMV i n f e c t i o n ,  t h e y  w e r e  s u b s e q u e n t l y  proven 
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t o  b e  m o d e r a t e l y  s u s c e p t i b l e  t o  BYMV i n  t h e  g l a s s h o u s e  when 
i n f e c t e d  b y  s a p  i n o c u l a t i o n  a s  y o u n g  p l a n t s .  O t h e r  factors 
d i d  a l s o  a f f e c t  t h e  l e v e l  o f  BYMV i n f e c t i o n .  Aphid 
a t t r a c t i v e n e s s  a n d  r e s i s t a n c e  t o  t h e  v i r u s  a r e  a l s o  very 
i m p o r t a n t  factors. 
S e e d  w a s  c o l l e c t e d  f r o m  t h e  BYMV i n f e c t e d  p l a n t s  i n  e a c h  row 
a n d  i s  b e i n g  t e s t e d  f o r  BYMV s e e d  t r a n s m i s s i o n .  Symptoms 
v a r i e d  f r o m  m i l d  m o s a i c  a n d  m i l d  s t u n t i n g  t o  a s e v e r e  mosaic 
a n d  s e v e r e  s t u n t i n g  w i t h  2 t e s t  v a r i e t i e s  d e v e l o p i n g  apical 
n e c r o s i s ,  s e e  t a b l e  1 .  S e r r a d e l l a  ( c v .  T a u r o )  g a v e  the 
s t r o n g e s t  symptom o f  BYMV i n f e c t i o n  w i t h  a l l  i n f e c t e d  plants 
dying. 
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T a b l e  1 : S y m p t o m s  i n d u c e d  b y  i n f e c t i o n  w i t h  BYMV. 
T r i f o l i u m  species 
(Common  name) 
( L i n e / c u l t i v a r )  
T.angustifolium 
( N a r r o w - l e a v e d  clover) 
RS10ANG 
S3147ANG 
T . a r v e n s e  
( H a r e ' s  f o o t  clover) 
S3608ARV 
T . b a l a n s a e  







T . c a m p e s t r e  




( D r o o p i n g  f l o w e r e d  clover) 
MCD5CER MM,MSt 
R S 2 2 C E R * *  MM,St 
T . c l u s i i  
1 5 3 4 6 C L U  SM,St 
T.dubium 
( S u c k l i n g  clover) 
RS14DUB SM,St 
T.glomeratum 








( L i g u r i a n  clover) 
Q076-1LIG 
T . r e p e n s  







( P e r s i a n  clover) 
K y a m b r o  AN,SM,St 
RS2ORES SM,St 
T . s c a b r u m  
( R o u g h  clover) 
S3860SCA MM 
T.subterraneum 
( S u b t e r r a n e a n  clover) 
G r e e n  R a n g e  SM,St 
K a r r i d a l e  SM,St 
T.suffocatum 
( S u f f o c a t e d  clover) 
RS19SUF MM,MSt 
T.tomentosum 
( W o o l l y  clover) 
RS28TOM MM,MSt 
S 3 5 6 0 T 0 M  MM,MSt 
M e d i c a g o  species 
Line 
Symptoms 
M . m u r e x  
( M u r e x  medic) 
5320 




0 . c o m p r e s s u s  
( Y e l l o w  serradella) 
Tauro AN,S/C 
* *  w i l d  c l o v e r  c o n t r o l  S / C  S h e p h e r d ' s  crook 
AN a p i c a l  n e c r o s i s  S t  s e v e r e  stunting 
SM s e v e r e  m o s a i c  MSt m i l d  stunting 
MM m i l d  m o s a i c  LD l e a f  deformation 
T a b l e  2 :  S u s c e p t i b i l i t y  t o  BYMV. 
Species C u l t i v a r / L i n e  P e r c e n t .  plants* 
i n f e c t e d  b y  BYMV 
L . c o s e n t i n i i  W.A.Blue 
L . c o s e n t i n i i  Erragulla 
99.9 
98.1 
L . a n g u s t i f o l i u s  D a n j a  81.5 
L . a n g u s t i f o l i u s  7 5 A / 4 2 4  78.8 
L . a n g u s t i f o l i u s  G u n g u r r u  77.3 
T . d u b i u m  RS14DUB 72.6 
T . s u b t e r r a n e u m  K a r r i d a l e  71.9 
T . s u b t e r r a n e u m  G r e e n  R a n g e  70.7 
M . m u r e x  5 3 2 0  66.7 
L . a n g u s t i f o l i u s  N . Z . B l u e  65.5 
T . c a m p e s t r e  SMO1CAM 60.4 
T . c a m p e s t r e  RS44CAM 22.9 
T . r e s u p i n a t u m  K y a m b r o  21.4 
T . c e r n u u m  R S 2 2 C E R  19.7 
T . a r v e n s e  S 3 6 0 8 A R V  19.4 
T . t o m e n t o s u m  S 3 5 6 0 T 0 M  17.2 
T . l i g u s t i c u m  Q 0 7 6 - 1 L I G  15.6 
T . h i r t u m  H y k o n  14.2 
T . h i r t u m  R S 1 O H I R  12.1 
T . b a l a n s a e  P a r a d a n a  9.0 
T . a n g u s t i f o l i u m  RS10ANG 9.0 
T . t o m e n t o s u m  RS28TOM 8.9 
0 . c o m p r e s s u s  T a u r o  8.1 
T . r e s u p i n a t u m  RS2ORES 6.6 
T . g l o m e r a t u m  CIZ5GLM 6.5 
T . c l u s i i  1 5 3 4 6 C L U  5.4 
T . a l o m e r a t u m  RS21GLM 3.7 
T . a n g u s t i f o l i u m  S 3 1 4 7 A N G  2.4 
T . c e r n u u m  MCD5CER 1.1 
T . s u f f o c a t u m  R S 1 9 S U F  0.9 
T . s c a b r u m  S 3 8 6 0 S C A  0.6 





* m e a n  o f  2 r o w s  e x c e p t  f o r  L . a n g u s t i f o l i u s  ( D a n j a )  and 
T . c e r n u u m  ( R S 2 2 C E R ) ,  t h e  2 c o n t r o l  r o w s ,  w h i c h  w e r e  b a s e d  on 
6 rows. 
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L u p i n s  
E a c h  t e s t  r o w  w a s  a s s e s s e d  v i s u a l l y  e v e r y  1 - 2  w e e k s .  Each 
r o w  h a d  a p p r o x i m a t e l y  5 0  p l a n t s .  ELISA w a s  n o t  u s e d  to 
c o n f i r m  v i s u a l  a s s e s s m e n t s  o n  t h e s e  r o w s  a s  s y m p t o m s  were 
v e r y  c l e a r .  T h e  r o l e  o f  a l k a l o i d s  i n  determining 
s u s c e p t i b i l i t y  t o  BYMV w a s  e x a m i n e d .  Two L . c o s e n t i n i i  
( E r r a g u l l a  a n d  W.A. B l u e )  w e r e  t e s t e d ;  t h e s e  r e p r e s e n t e d  a 
c o m m e r c i a l  l o w  a l k a l o i d  ( s w e e t )  v a r i e t y  ( E r r a g u l l a )  a n d  a 
c o m m e r c i a l  h i g h  a l k a l o i d  ( b i t t e r )  v a r i e t y  (W.A. B l u e ) .  Four 
L . a n g u s t i f o l i u s  ( D a n j a ,  G u n g u r r u ,  N . Z .  B l u e  a n d  7 5 A / 4 2 4 )  were 
t e s t e d .  D a n j a  a n d  G u n g u r r u  a r e  b o t h  c o m m e r c i a l  s w e e t  lupins, 
7 5 A / 4 2 4  i s  a s w e e t  l i n e  t h a t  h a s  s h o w n  s o m e  BYMV resistance 
i n  g l a s s h o u s e  t r i a l s  a n d  N . Z .  B l u e  i s  a b i t t e r  w i l d  lupin. 
I t  w a s  e x p e c t e d  t h a t  t h e  l u p i n s  w i t h  h i g h  a l k a l o i d  levels 
w o u l d  h a v e  l o w e r  l e v e l s  o f  BYMV i n f e c t i o n  b e c a u s e  the 
a l k a l o i d s  w o u l d  d e t e r  a p h i d s  f r o m  p r o b i n g  t h e  plants. 
T h e  f i n a l  l e v e l  o f  i n f e c t i o n  f o r  e a c h  l u p i n  i s  g i v e n  i n  Table 
2 .  T h e  a l k a l o i d s  i n  t h e  W.A. B l u e  l u p i n s  d i d  n o t  prevent 
a p h i d s  f r o m  p r o b i n g  a n d  t r a n s m i t t i n g  BYMV. B o t h  W.A. Blue 
a n d  E r r a g u l l a  w e r e  e a s i l y  i n f e c t e d  w i t h  BYMV, w i t h  o n l y  2 
E r r a g u l l a  p l a n t s  n o t  b e c o m i n g  i n f e c t e d .  B o t h  developed 
s i m i l a r  s y m p t o m s  w h i c h  i n c l u d e d  a s t r o n g  m o s a i c ,  stunting, 
l e a f  d i s t o r t i o n  a n d  a f e w  p l a n t s  a l s o  d e v e l o p e d ,  apical 
n e c r o s i s .  T h e  a l k a l o i d s  i n  t h e  N . Z .  B l u e  l u p i n s  o n l y  helped 
t o  p r e v e n t  a p h i d s  f r o m  p r o b i n g  a n d  t r a n s m i t t i n g  BYMV u p  until 
j u s t  p r i o r  t o  a n t h e s i s .  T h e  l e v e l  o f  BYMV infection 
i n c r e a s e d  f o r  N . Z .  B l u e  a t  f l o w e r i n g  t i m e  w h e n  a p h i d  numbers 
w e r e  a t  a p e a k .  T h i s  c o u l d  p o s s i b l y  b e  d u e  t o  t h e  increased 
n u m b e r  o f  a p h i d s  o r  t o  a c h a n g e  i n  t h e  a l k a l o i d  c o n t e n t  of 
t h e  plant. 
T h e  p r o g r e s s i o n  o f  BYMV i n f e c t i o n  i n  t h e  L . a n g u s t i f o l i u s  
l u p i n s  i s  g i v e n  i n  T a b l e  3 .  G u n g u r r u  d i s p l a y e d  a similar 
l e v e l  o f  s u s c e p t i b i l i t y  t o  t h a t  o f  N . Z .  B l u e  i n  t h e  later 
s t a g e s  o f  g r o w t h .  D a n j a  a n d  7 5 A / 4 2 4  h a d  s i m i l a r  l e v e l s  of 
BYMV s u s c e p t i b i l i t y .  A l l  4 L . a n g u s t i f o l i u s  l u p i n s  developed 
t h e  t y p i c a l  s h e p h e r d ' s  c r o o k  s y m p t o m .  7 5 A / 4 2 4  d i d  not 
e x h i b i t  t h e  p a r t i a l  r e s i s t a n c e  i t  h a d  p r e v i o u s l y  s h o w n  in 
g l a s s h o u s e  tests. 
A loh ids  
A p h i d  n u m b e r s  a n d  s p e c i e s  ( 3  i n  t o t a l )  w e r e  m o n i t o r e d  weekly 
u s i n g  y e l l o w  s t i c k y  t r a p s .  Two t r a p s  w e r e  p l a c e d  a t  lupin 
c a n o p y  h e i g h t  ( a p p r o x .  75cm a b o v e  t h e  g r o u n d )  a t  diagonnally 
o p p o s i t e  c o r n e r s  o f  t h e  t r i a l  w h i l e  a t h i r d  t r a p  w a s  placed 
a t  j u s t  a b o v e  c l o v e r  c a n o p y  h e i g h t  ( a p p r o x .  10cm a b o v e  the 
g r o u n d )  i n  t h e  m i d d l e  o f  t h e  t r i a l .  T h r e e  a p h i d  s p e c i e s  were 
c o n s i s t e n t l y  f o u n d  o n  t h e  t r a p s ,  t h e  g r e e n / p e a c h  a p h i d  ( M y z u s  
D e r s i c a e ) ,  t h e  b l u e / g r e e n  a p h i d  ( A c r y t h o s i p h o n  k o n d o i )  and 
t h e  c e r e a l  a p h i d  ( R h o D a l o s i p h u m  p a d i ) ,  s e e  T a b l e  4 .  The 
g r e e n / p e a c h  a n d  b l u e / g r e e n  a p h i d s  a r e  b o t h  known t o  transmit 
BYMV r e a d i l y .  R . p a d i  i s  a c e r e a l  a p h i d  b u t  i s  known to 
t r a n s m i t  CMV b e t w e e n  l u p i n  p l a n t s .  T h u s  i t  i s  p o s s i b l e  that 
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i t  w i l l  a l s o  t r a n s m i t  BYMV b e t w e e n  l u p i n  a n d  p a s t u r e  legume 
p l a n t s .  A p h i d  numbers  a p p e a r e d  t o  b e  d e p e n d e n t  o n  s t a g e  of 
p l a n t  g r o w t h  a n d  r a i n f a l l .  G r e e n / p e a c h  a p h i d  numbers  reached 
a p e a k  w h i l e  t h e  l u p i n s  w e r e  f l o w e r i n g .  B l u e / g r e e n  aphid 
numbers  r e a c h e d  a p e a k  2 - 3  w e e k s  l a t e r  when m o s t  o f  the 
p a s t u r e  l e g u m e s  w e r e  f l o w e r i n g .  The c e r e a l  a p h i d  d i d  not 
c o l o n i z e  e i t h e r  t h e  l u p i n s  o r  t h e  p a s t u r e  l e g u m e s  a n d  its 
n u m b e r s  d i d  n o t  n e c e s s a r i l y  r e l a t e  t o  t h e  g r o w t h  s t a g e s  of 
t h e s e  p l a n t s .  R a i n f a l l  h a d  a c o n s i d e r a b l e  e f f e c t  o n  aphid 
n u m b e r s .  A c o m p a r i s o n  o f  r a i n f a l l  d a t a  a n d  a p h i d  numbers 
s h o w e d  t h a t  a f t e r  h e a v y  r a i n f a l l  a p h i d  numbers  o n  t h e  traps 
w e r e  h e a v i l y  r e d u c e d .  The  p l a c e m e n t  o f  t h e  s t i c k y  t r a p s  at 
c a n o p y  h e i g h t  p r o v e d  t o  b e  a s u c c e s s f u l  t e c h n i q u e  for 
m o n i t o r i n g  a p h i d  movement i n  a t r i a l .  The p l a c e m e n t  o f  traps 
a t  h i g h e r  h e i g h t s  d o  n o t  a l w a y s  g i v e  a g o o d  i n d i c a t i o n  of 




3 : P r o g r e s s i o n  o f  BYMV infection 
% p l a n t s  s y m p t o m  affected 
D a n j a  G u n g u r r u  N.Z.Blue 
i n  L.angustifolius. 
75A/424 
2/7 0 0 0 0 
23/7 8 3 0 9 
31/7 14 9 4 15 
6/8 16 10 5 18 
13/8 17 10 6 19 
20/8 17 10 7 19 
3/9 19 17 10 20 
17/9 29 24 17 30 
3/10 54 42 42 44 
15/10 68 60 53 69 
1/11 82 77 66 79 
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T a b l e  4 : A p h i d  numbers  r e c o r d e d  o n  y e l l o w  s t i c k y  traps. 
D a t e  N o .  o f  aphids 
G r e e n / p e a c h  B l u e / g r e e n  C e r e a l  other* 
2 3 / 7 - 3 0 / 7  0 3 4 1 
30/7-6/8 2 0 0 0 
6/8-13/8 6 1 3 0 
13/8-20/8 10 1 21 3 
20/8-27/8 4 3 16 0 
27/8-3/9 7 3 34 1 
3/9-10/9 77 9 33 27 
10/9-17/9 74 6 44 9 
17/9-24/9 10 6 6 0 
24/9-3/10 22 49 47 82 
3/10-8/10 9 38 9 21 
8/10-22/10 1 4 0 2 
22/10-5/11 0 0 0 0 
* o t h e r  : t h i s  c a t e g o r y  r e p r e s e n t s  t h o s e  a p h i d s  t h a t  were 
s p e c i e s  o t h e r  t h a n  t h o s e  a b o v e  o r  w e r e  a p h i d s  w h o s e  species 
c o u l d  n o t  b e  i d e n t i f i e d  b e c a u s e  i d e n t i f i a b l e  characteristics 
w e r e  n o t  clear. 
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T r i a l  n o .  90PE11 
A s u r v e y  w a s  c o n d u c t e d  t o  d e t e r m i n e  t h e  e x t e n t  o f  B e a n  Yellow 
M o s a i c  V i r u s  (BYMV) i n f e c t i o n  i n  s u b t e r r a n e a n  clover 
p a s t u r e s .  T h e  p a s t u r e s  w e r e  s a m p l e d  i n  O c t o b e r  b y  officers 
f r o m  e a c h  o f  t h e  c o u n t r y  d i s t r i c t s  a n d  f r o m  S o u t h  P e r t h .  100 
s a m p l e s  w e r e  c o l l e c t e d  f r o m  e a c h  p a s t u r e ,  1 s a m p l e  e v e r y  5 
p a c e s  , a n d  s e n t  t o  S o u t h  P e r t h .  T h e  ELISA t e s t  a n d  the G i b b s  a n d  Gower  f o r m u l a  w e r e  u s e d  t o  d e t e r m i n e  a percentage 
BYMV i n f e c t i o n  f o r  e a c h  i n f e c t e d  pasture. 
I n  t o t a l  87  p a s t u r e s  w e r e  s a m p l e d  f r o m  7 d i f f e r e n t  districts 
( T a b l e  5 ) .  T w e n t y  t h r e e  p a s t u r e s  (26%) w e r e  f o u n d  t o  be 
i n f e c t e d  w i t h  BYMV. T h e  n u m b e r  i n f e c t e d  w i t h  BYMV was 
c o n s i d e r a b l y  l e s s  t h a n  e x p e c t e d  w i t h  o n l y  6 h a v i n g  infection 
l e v e l s  o f  g r e a t e r  t h a n  5%. Two n e i g h b o u r i n g  p a s t u r e s  o n  the 
V a s s e  R e s e a r c h  S t a t i o n  h a d  BYMV i n f e c t i o n  l e v e l s  o f  64% and 
33% r e s p e c t i v e l y  s h o w i n g  t h a t  i t  i s  p o s s i b l e  t o  h a v e  a high 
i n f e c t i o n  i n  a s u b t e r r a n e a n  c l o v e r  p a s t u r e  a l t h o u g h  d o e s  not 
s e e m  a common o c c u r r e n c e .  T h e s e  2 p a s t u r e s  w e r e  a m i x  o f  the 
c u l t i v a r s  T r i k k a l a  a n d  Larisa. 
A s  t h e  m a j o r i t y  o f  p a s t u r e s  t e s t e d  w e r e  m i x e s  o f  2 o r  more 
c u l t i v a r s  i t  i s  d i f f i c u l t  t o  d e t e r m i n e  w h a t  c u l t i v a r s  are 
m o s t  l i k e l y  t o  b e  i n f e c t e d  w i t h  BYMV. A t  l e a s t  o n e  o f  three 
c u l t i v a r s  ( T r i k k a l a ,  Mt  B a r k e r  a n d  W o o g e n n e l l u p )  w e r e  present 
i n  a l l  i n f e c t e d  p a s t u r e s  e x c e p t  3 .  H o w e v e r ,  a t  l e a s t  o n e  of 
t h e s e  3 c u l t i v a r s  w a s  p r e s e n t  i n  66  (76%) o f  t h e  pastures 
tested. 
T h e  A l b a n y  d i s t r i c t  h a d  t h e  h i g h e s t  i n c i d e n c e  o f  pastures 
i n f e c t e d  w i t h  BYMV ( 5 0 % ) .  T h e  M a n j i m u p / B r i d g e t o w n  district 
h a d  a l o w  i n c i d e n c e  o f  BYMV w i t h  o n l y  11% o f  t h e  pastures 
s a m p l e d  f o u n d  i n f e c t e d .  T h e  s a m p l i n g ,  n u m b e r  o f  s a m p l e s  and 
s a m p l i n g  o f  a d j o i n i n g  p a s t u r e s ,  i n  t h e  o t h e r  d i s t r i c t s  was 
n o t  s u f f i c i e n t  t o  e n a b l e  a c o n c l u s i o n  o n  t h e  e x t e n t  o f  BYMV 
i n f e c t i o n  t h e r e  t o  b e  m a d e .  E x t r e m e l y  d r y  c o n d i t i o n s  i n  1990 
i n  t h e  E s p e r a n c e  d i s t r i c t  p r e v e n t e d  m o r e  p a s t u r e s  f r o m  being 
s a m p l e d  a s  v e r y  f e w  p a s t u r e s  w e r e  s t i l l  g r e e n  i n  early 
October. 
T h i s  s u r v e y  h a s  i m p l i c a t i o n s  f o r  i n f e c t i o n  o f  l u p i n  crops 
g r o w n  i n  t h e  v i c i n i t y  o f  s u b t e r r a n e a n  c l o v e r  pastures. 
S u b t e r r a n e a n  c l o v e r  i s  l i k e l y  t o  b e  a s i g n i f i c a n t  s o u r c e  for 
s p r e a d  o f  t h e  v i r u s  t o  lupins. 
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Albany 11 10 1 22 
Bridgetown 19 1 0 20 
Bunbury 3 2 0 5 
Esperance 5 1 0 6 
Harvey 6 1 1 8 
Manjimup 20 2 2 24 
Vasse 0 0 2 2 
Total 64 17 6 87 
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I n  1 9 9 0 ,  v e r y  l a r g e  p o p u l a t i o n s  o f  c e r e a l  a p h i d s  were 
f o u n d  i n  A u g u s t / S e p t e m b e r  o n  w h e a t  a n d  b a r l e y  crops 
t h r o u g h o u t  t h e  w h e a t  b e l t  ( i n c l u d i n g  l o w  r a i n f a l l  areas), 
t h e  o n e  e x c e p t i o n  b e i n g  t h e  G e r a l d t o n  r e g i o n  w h e r e  high 
a p h i d  p o p u l a t i o n s  w e r e  n o t  r e p o r t e d .  T h e s e  h i g h  aphid 
p o p u l a t i o n s  w e r e  m o s t l y  t h e  c o n s e q u e n c e  o f  an 
e x c e p t i o n a l l y  l a r g e  a p h i d  d i s p e r s i o n  f l i g h t  i n  autumn, 
w h i c h  e s t a b l i s h e d  many c o l o n i e s  i n  c r o p s ,  a n d  o f  good 
c o n d i t i o n s  f o r  a p h i d  b u i l d u p  w i t h i n  c r o p s  d u r i n g  the 
g r o w i n g  s e a s o n .  The  l a r g e  autumn f l i g h t  i t s e l f  w a s  the 
r e s u l t  o f  e x c e p t i o n a l l y  h i g h  summer r a i n s  w h i c h  permitted 
p r o f u s e  g r o w t h  o f  g r a s s e s  o v e r  s u m m e r / e a r l y  a u t u m n ,  on 
w h i c h  t h e  c e r e a l  a p h i d s  b u i l t  u p  b e f o r e  f l y i n g  t o  cereal 
c r o p s .  T h r e e  a p h i d  s p e c i e s  w e r e  i n v o l v e d ,  t h e  cereal 
a p h i d  ( R h o p a l o s i p h u m  p a d i ) ,  t h e  c o r n  l e a f  a p h i d  (R.maidis) 
a n d  t h e  r i c e  r o o t  a p h i d  ( R . r u f i a b d o m i n a l i s )  w i t h  R . p a d i  
b e i n g  t h e  p r e d o m i n a n t  s p e c i e s .  G r a s s e s  o n  w h i c h  cereal 
a p h i d s  oversummer  a r e  a l s o  t h e  r e s e r v o i r  v i a  w h i c h  BYDV 
p e r s i s t s  b e t w e e n  g r o w i n g  s e a s o n s .  T h u s ,  t h e  r e s e r v o i r  of 
BYDV w a s  a l s o  e x c e p t i o n a l l y  l a r g e .  T h i s  c o u p l e d  w i t h  the 
a b u n d a n c e  o f  c e r e a l  a p h i d s  r e s u l t e d  i n  a n  unprecedented 
BYDV e p i d e m i c  w i t h  BYDV symptoms b e i n g  f o u n d  widespread 
e v e n  i n  c e r e a l  c r o p s  i n  p a r t s  o f  t h e  c e n t r a l  a n d  northern 
w h e a t  b e l t  i n  w h i c h  t h e  v i r u s  h a s  n e v e r  b e e n  reported 
b e f o r e .  BYDV s e r o t y p e s  PAV, RPV w e r e  d e t e c t e d  i n  cereal 
c r o p s  a n d  g r a s s e s .  The MAV s e r o t y p e  w a s  d e t e c t e d  in 
grasses. 
P r e s e n c e  o f  BYDV i n  l e a f  s a m p l e s  f r o m  c e r e a l  c r o p s  and/or 
t r i a l s  w a s  c o n f i r m e d  b y  ELISA t e s t s  a t  t h e  following 
sites: 
- B a d g i n g a r r a  - Mt Barker 
- Wongan H i l l s  - Manjimup 
- G o o m a l l i n g - D o w e r i n  - Nannup 
- Northam - Gidgegannup 
- K a t a n n i n g  - S o u t h  Perth 
- Jerramungup  - Medina 
A l a r g e  p r o p o r t i o n  o f  p l a n t s  ( u p  t o  95%) s h o w e d  symptoms 
a t  some  sites. 
The  s e v e r e  o u t b r e a k  o f  BYDV i n  w h e a t  t r i a l s  a t  S o u t h  Perth 
p r o v i d e d  a n  o p p o r t u n i t y  t o  o b t a i n  p r e l i m i n a r y  d a t a  o n  the 
e f f e c t s  o f  t h e  v i r u s  o n  c e r e a l  c u l t i v a r s  a n d  l i n e s ,  see 
T a b l e s  1 ,  2 a n d  3. 
A s  c a n  b e  s e e n  f r o m  t h e  t a b l e s ,  r a t i n g s  v a r i e d  somewhat 
when d o n e  a t  d i f f e r e n t  t i m e s  o n  t h e  same l i n e s  and 
c u l t i v a r s .  More r a t i n g s  o f  i n f e c t e d  t r i a l s  a r e  required 
t o  o b t a i n  a more  d e f i n i t e  p i c t u r e  o f  r e s p o n s e  t o  BYDV 
i n f e c t i o n ;  t h e s e  s h o u l d  i n c l u d e  s e p a r a t e  r a t i n g s  for 
s e n s i t i v i t y  a n d  s u s c e p t i b i l i t y  r a t h e r  t h a n  t r y i n g  t o  lump 
t h e  t w o  t o g e t h e r .  However ,  t h e  1 9 9 0  d a t a  d o  p r o v i d e  a 
p r e l i m i n a r y  i n d i c a t i o n  o f  t h e  l i k e l y  g e n e r a l  performance 
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o f  W e s t e r n  A u s t r a l i a n  w h e a t  c u l t i v a r s  a n d  b r e e d i n g  lines 
i n  r e s p o n s e  t o  BYDV infection. 
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T a b l e  1 : D i s e a s e  r a t i n g  - t r i a l  1 
Cultivar 
Z1 
S t a g e  o f  growth 
Z6 Z8-Z9 
J a n z  2 2 1.5 
K u h n  1 . 5  1 0.5 
O s p r e y  1 . 5  3 2.5 
S p e a r  1 2 2 . 
T a b l e  2 : D i s e a s e  r a t i n g  - t r i a l  2 . 
Cultivar S t a g e  o f  growth 
Z6 Z8-Z9 
M i l i n g  1 1 
G a m e n y a  2 1.5 
K u h n  2 2 
G u t h a  2 2 
H a l b e r d  1 . 5  2 
C o r r i g i n  1 . 5  2 
S p e a r  2 2.5 
A r o o n a  1 2 
R e e v e s  1 . 5  2 
E r a d u  2 2 
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T a b l e  3 : D i s e a s e  r a t i n g s  - t r i a l  3 

























BYDV d i s e a s e  r a t i n g s  ( b a s e d  o n  BYDV s y m p t o m  s e v e r i t y  and 
incidence): 
0 . 5 =  trace 
1 =  slight 
2 =  moderate 
3 =  severe 
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